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(ONU) *5J:cmam<a«ONU*^«S#Sfl.«|ga^^LTEB3*v OL 
U T»« S SJIB 0 L T «>«K^ 0 N U^<^T 0 J: W|B#o N U 
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^~>^: 2/ 



c^lH ^3 ig^ ^ tL;^c ^ ^ #^ t ^ r ^ -b ;^ T- A o 

MM^T^^m^Oi&^^Da , Db :feJ:Wi2±«:)^#-§-(7)^S^Ua , Ub 

HUIB0LT{±, mfm^wUa ~Ub A ul - A un+m) 0±f)ffl^i^^V 

T:fe i WIB^ft^Da ~Db (^g^S A dl- A dn+m) ^ ^t-^-t L 

*3 i I^T i9 LT#-:^<D T iJ^ -t r LT#0 N U 
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#M 2003-17389 8 



^-v* : 



HulBONUfi, -h«}^^f#0^fi^ft^Ua -Ub ^ T «) ^#-i-<^|g^:g^'e^^g^-t- 
-h«9 5fe'ft-^c7)^:R=^Ua ~Ub i:T i9 3fc{t-tOr^ft=^Da ~Db T'^?Sf 

tt^^L. t!M^~-:^(Dr^-^y^mmytyT4^^^^Lxxt!^ti^^0N\jizn 

mMm^^^^^n^x^^^fLfzmtmM^Da ~Db o4'o#0Nutc^/;t^i- 
mmM^^m^x^w.^fifzmtm^^ua ~ub <?5cf<^#oNuir^/;5i- 
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[0 0 0 1] 

^^5g{±. ^y^^mm. (OLT) hV-i^^^-y h (ONU) 

[0 0 0 2] 

o mtc^^v^T. ^i^^mm. (olt) s o t^g^«^m^5-ii^g6 0(^#SEr^(i 

#*EF^^7T^^ti, 2'gri^tT^^$tL. y^fi#m^^^tt6 Oi:mm<7)5fc 
h-y-iJ^Jx^y h (ONU) 7 0- 1 -7 0-nOri>-fe;;^|x:F^(i, ^tt-e 

N U-->^OT ^-i-^ t L T 1 o<7)2g^S^D Sr#JO^T> 0NU;6-f,0L T-.0± 



fltilE#2 004-3063875 




#M 2003-173898 



')m^mtLXl^<D^mmu (#=D) ^irjij^r. $?,««0DO^ftAdl 
[0 0 0 3] 

0 L T 5 0 (S) 5 1f±. ^fi^D (&SAdl--Adn) OT«9^'(t-^ 

D c7)T 0 ytm^ 1 u ^ ^ :r ^ ttetL#^^« tc^^ l 
. ^« A dl-- A dnOT ^} ^^-^iJ X V'W.^ A ul-- A un<^± t V TO:g-^ 

[0 0 0 4] 

O N U 7 0 - 1 (4. $ tL-C § A dl(^T «9 ^ ^« A ulO Ji ^) ffi 

^^^VTSrWDM:^;:/^7 1-e^^U ^«A dlOT fJ^fe^f-^^^^^^ (R 
) 7 '2^ftAulcoJi^M^^^i;r^^^ilgf (M) 7 SX^UmU 

T>f yN*2^^LTOLT5 0-.f5iS$;^t. ^^gR (r) 52lc^^$tt^, 
[0 0 0 5] 

--■e, T ^) ^^-^o^fes^D (^s^sAdi~Adn) ±^ytm-^ (±y)m^ 

^^VT) O^S=^U (?&SAul^Aun) 0 1 0 ic.T^i" J: 

m^if^&T- (AWG) 6 1(4. FSR (y V -^^^ h Jl^U>i.') mM^DT^m^ 

^« (Mx.i^Adi) m^ifAui) ^miz^-Yiz^^-r^mm 

^wT^t U * ^ WD M:* ^^71=Srffii,.^C^:tcj:t,^ 
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[0 0 0 6] 
[0 0 0 7] 

t;i^x\ cK^i^^x^ti. 0NU7 0-1^7 o-n<7)mmmm(D^Mit 

('>ffamih) ^S6«Jt LTV^^o -t-^;b*». *-rOLT5 0;d-ib#^feS<7)±>)M 
nJB-r^^t:d^X^;ho AWG6 l<^)aig^flJffitTTD#-^fflO^:R 

[0 0 0 8] 

AWG6 l^^^*- f?fe:g7^;Vi5^=^MvVc^S#«^$5>^^g6 0 
LT. OLT 5 0 i:mi5:<7)ONU 7 0-1-70 - n ;&Wf6]1->?>«^tCi3V^T. 

imm-t^%mmm (s) 7 5^*iitciesu -<^j[2;=^:^*=^#onu-c^p 
^S#ML. 0LT5 onf5^ii-^«^^(,ji^$;M-rv^^ (^^#lt5:mi) o - 

m t ^mx^ ^ # o N u izm-'i±m<o^mm^t:m.m'e ^^zt Tb^mw^K >^ 

[0 0 0 9] 

mm^2 004-3063875 



2003-173898 



[0 0 10] 

^MfB 5 2 . ?^ft#M:$5'^^a 6 0 (DAWG 6 1. ONU70-l~70-n^ 
[0 0 11] 

CliT'ti. ^^<7)0NU 7 0- 1 ~7 0-nl'. T ^ jf-^-ffl ^ LT^SS^Da 
cOr^S A dl~ A dn:fe J: Z/± V) m-^m t LX'i^M^Ua <7)^^ A ul~ A voi^^fi^ 
tim^MX. iilS<50ONU7 0-n+ 1~7 0-n+mlc, T^^-^MtLxm 
fi^Db 02^SAdn+l~ Adn+m:feJ:U*^±^#-tffli: LT^gtft^Ub O^^^gAun+l 
~ A un+m^ -C-tL-e^tLtiJ i9 ^ T 'i) o 
[0 0 12] 

OLTSOfi. ?SS^Da (Adl~Adn) 0 7fc«-^t^d^«^Ua (Aul~ 

Aun) (o±y)myt^^vT^m.M0'mmmi'^mm(Dmmu (sa) 5 i at. 

Sffi^Db (Adn+1~ Adn+m) (7)T ^9 Tfc^-f- tr^ft^Ub ( A un+l~ A un+m) <7)± 
«9ffi^^^9T^?S«#m3ll«-r^ii^Oi^^TO (Sb) 5 1ht. i^M^Usi ( 
Aul~Aun) 0±f}^^t^?r$^i-^^t|l<^^«S (Ra) 5 2a^:. ^Sft^Ub 
(Aun+1~ Aun+m) <^± I? ^'@-^?r^«i-^iilg0^^tg|5 (Rb) 5 2b^#x.^ 

O 

[0 0 13] 

^m^T-r/ti ^^Lxi^M^^M^mmme o^mm^ti^o r^ft#s^^i^s 

6 Oti. WDM:^7'-7 6 2 d ■e^m<^?^ft^Da , Ua ^^(^m^^Dh , 
Ub 'SriS'^fi^L. -E-tL-PttOAWG 6 1 a, 6 1 bT#?fe:S<^T«5^#-f-t JiJ?^ 
3fe^^';TtC^^-P:h.^?^f AWG6 1 aX»^^fifzi^^Adl-'A6n(DT 



mBE# 2004-3063875 



#il 2003-173898 



"9 it^-^iS i Z/^M: Aul^X \m(D± ffl^^ ^ V T T (i. T ^ -b E 
7 T^/f 3 S-^LT^tL-rtL^S-t;2> ONU 7 0 - 1 - 7 0 - n-^f^^i^tL. A 
WG 6 1 b X-^m^fifz^M A dn+l~ A dn+mCOT I? J: A un+l~ A 

tL*tS1-^0NU7 0-n+l~7 0-n+m--f5^$tL^o 
[0 0 14] 

^m<7)ONU7 0-1-7 0-n(7)WDM;&-/7 7 1 a {±. iSS^Da t^.^ 
=^Ua 1r^?S-r'i.*3i(7)#tt^;^L. 7fe^il^7 3 aii?&«^Ua t^^^-vUT 
^^P1-^*S(^#t4=J-;ti-^„ ii|g<^ONU7 0-n+l--7 0-n + 

#«^^^M6 0<^)AWG6 1 a, 6 1 btcfS^^tt, -5-tL-rtL|g^:S^m$nyi: 

SEr^7t-7T^/N'2=^^L-COLT5 OMSi^^tt^o OLT5 0T*fi. WDM 

2 aiS]:X/mm(D^m^5 2 hX^fi^fi^m-t^o 
[0 0 15] 

[#^:5:m 1 ] 

2000-196536 -^^m. 

mwf^xm 2 ] 

#11 2001-17750 5-f-^^ 

[^^#^:^m 1 ] 

Akimoto.K. et al. , "Spectrum-sliced, 25-GHz spaced, 155 Mbps x 32 chann 
el TOM access". The 4tli Pacific Rim Conference on Users and Electro-Opt 
ics, 2001(CLEO/Pacific Rim 2001). Vol.2, pp. 11-556-557 
[0 0 16] 

[^mi)m^ LXot-t;b mm] 
mi 2iz^-tyti^M0'Mr^^xi^:;i.fAit, mi 0 i,z^'rm^(Ditm^0'm. 

2004-3063875 



2003-173898 



^-v: 9/ 



A dn+l~ A dn+m*3 i t LX^M^Uh Oi^A A un+l~ A un+m=gr 

#J19^T> ;d>oUa , Da , Ub , Db OJHtct^S^JitCfiJ 0 ^TTV^^o 
[0 0 17] 

^<^Xl^j:m^mxXlt. OLT5 0(7)WDM5^7-9 5 3d. 53ui3J:Cf?^ 
«#fi^gt^«6 OOWDM:^^^ 6 2 d, 62 u^9^ii#ttti, HI 1 3 (2) H 
^•tX^iZ^ mmoi^^^Uai , Da ^iiig(^^S^Ub , Db ^^^^^tfH^ 

j:\^^(Dx\ •r^xm-itm<7>i>(D^m\^^^ztii>^x^^o 

[0 0 18] 



Lt&^L, :m!»c00NU7 0- 1-7 0 - n (55WDM?& 7 1 aii^fi^Ua 
.i:^«^Da fr^^L. ii^O0NU7 0-n+l~7 0 - n +m<75WDM^ 
^7 1b(im«^Ub i:?&:S^Db ^^'^f'St^T'. mi 3 (3), (4) K^-T X ^ ' 

tf7 3 a i:j«^O^^i^^7 3 b (^mf^^i^lcov^T m 1 3 (5). (6) tc^-^ 

iflSOONUTJi. WDM:^7^7 7 1 a, 7 1 b i: i[K:7fc^Mlf 7 3 a , 73 b 
[0 0 19] 

^i3. WDM:*y7 7 1 a. 7 1 b LT. m 1 3 (7) l^^i" J; d =&^ft^D 
a, Ub t^M^Ua , Db ^Sr^SJ-^St-^^ii^l^cD ^ 0=^Mv^tL(f^a<b1-<2» i 

i:^-^-5rtgT«^-i»:i^ wDM:^-:f^izni-^yt^m^t^mm^<Dmm^'-h^^ 
mti^mxxti^^^h £^mi)'^ i: > ifij^r l ^ ^iKk t {± £ t ^ ^> s . 

S/c. ^^i^^7 3 a, 7 3 b t LT. Wji^^mT^^U^^Da ^^A^Xi^^^V 

. m^ximionmmm^mwx^^<Dx\ M^~^umxMj:^^i-^fzi6izimMm. 
(oNvm ^mm^ti;hztizfj:;ho t/z. mi nzmtxo^j:^oNu\,zjt 
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[0 0 2 01 
[0 0 2 1] 

:^mmit. -^y^mm (olt) t^ifcn^o^^^;. h^^^^^^.;, h (on 

;iun) . mm<DONUI,zHJ;L^-r^Ty)^m^<D^^^Bh (r^fiAdn+l-^Adn+m 
) . mm<D0NUizHj;^.-r^±^Mw^O^M^Uh (r^ftAun+l-^Aun.m) 

J^^^$tL. #ONU(i. ^M^Da ~Db <^ft'T^*!l 0 ^T^tL/cr&^R^ dl-- A 

^)^T^tt7^:~^«Aul~Aun+mO_L»)^^t^^;^^{i^^^^Ua ~Ub ^-^tfjK^ 
i^<^±^3fe^^t:ii^Hi-^J.^,^^^^^^^^^^^^ (»^:^1) . 
[0 0 2 2J 

---e. T^^m^<D^i&m^Da , Db i3<J:t>^±^):)fe<t^o-&S^Ua , Ub 
a. ^Mm±X. r^ft=^Da . ^«^Ua . ^ftl^Ub . ^«^Db <^M. St- 



ttiiE#2 004-3063875 




2003-173898 ^^.y 

3) o **V.i«s:^ub . ^M^Ua . ^ft^Da . ^ft^Db COM, S/cJi 
^«^Db . ^ft^Da . 2^S=^Ua . ^«^Ub cOMtcfS^LT ^ J: v. 

[0 0 2 3] 

T^M^;n.7t#^T^^. OLTfi. ^feS^Ua ^Ub .1 ul-- A un+m) O 

-hOM^:^^yT*5J:tf^«:^Da~Db A dl ;i dn+m) OT*)^#-^^ 

. # o N u Kni;L^i-^m&<D± i) myt^ ^vrnxz^r^ ytm^^-^^ l 
^ t T A;^ ^ tL^ # o N u tc^^Dt- ^ ^K<^± M^i^ v r ^ T ^>it-f - 

^-r^^^^^^^t. ±y)^m^mm^^tLx. ^imm^^^x^^^^tttz 

[0 0 2 4] 

tfz. r^±:^mm. ^oi^u::ti,zi:^<7)T^^7.KmytyT^^^^^L 

-^mm^ixfzmmxi,*). ONUf±. ±«#^Or^S^Ua ~Ub tT^)3fe# 

yf^yT4^^zmt!i-:hmMm^^^^mx.;h (mmme) „ 

[0 0 2 5] 



ffiSE# 2004-3063875 



#0 2003-173898 



^-i^ : 12/ 



-ft-f-^M^^t. t^M^Va ~Ub <Ofp(D^0NlHzM}^^ir^^M(O±^itm-^ 
[0 0 2 6] 

±'9^«-^<7)2St:g^Ua ~Ub i:T ^) ^'ff-^O^fe^g^^Da ~Db X-^^ir:hmm 

?SftO±«9M^^-v'; Ti:T«9^^i-i-^^^^i-^aS=^^9'?g^^t> ^^^^^^ 
'^^i^^fifz^M^Da ~Db <7)4j<7)^ONUt3*tjSi-^?^S<7)T«?^'fH-^=^$ 
^ti-^T«9^«-^^'fi¥^t. m.^^^^^X-^i^^titzi^^^Ua ~Ub <5:)>4' 

[0 0 2 7] 

-t >^ E y r >f ^N' =S: ^ L -C X^f $ tL^ # O N U Ic^JSf ^ ^SOT «9 ^-M-^ 
€:T tB ±1} ^'ff-t^'fg^^^e*^ ^ tti;tf $ ^ 0 N U 

. ^^^^^^X-^t^^tifz^-S:^Da ~Db OtfJ(7>#0NU Id^/c^f ^?^:R<^ 
Ti93fc^-^^^#-t^T05fc«-^^##^i:. ^SEft^Ua ~Ub (D^<D^ONU 

izMJBt^^M<D±^Mn^^fzimm'W\Ja ~Ub =^^tfjA=^^<7)±:^)^>18-^. 

[0 0 2 8] 

[^§go^iS<^m^l 

1 o^«^tj) 

mui, :$:^BJ07fcr^S^mTi5'^ry?.v^xA<7)^l(^)|lifemi^^-ro lite 

*3v^T. Hr^-^^tt (OLT) 1 0 tm.^^m^mmm2 oo#miK^{i#mis: 

ajaE#2 004-3063875 




#M 2003-173898 



^-^a.^yY (ONU) 30-1-^.30-n. 3 0 - n + 1 ~ 3 0 - n +mO 
--T«{±. ONUS 0-1-^3 0-n=^#f|ltLv O N U 3 0 - n + 1 ~ 3 0 - 
[0 0 2 9] 

^mma. mm<ooN\j3o~i'-3o-nK. T^m^mtLx^m^Da 

tL«iJf)^T. Jff5(^ONU3 0-n+l~3 0-n+mJC. TO>ft^ffli:Lr?& 

-'Aimmi^tLrtimy)mx. ^^o^s^^ua t^M^vh ^mmi':h^mizn 
^-r^^t^^t-r^o ^mmwmxit. Da , ua , ub , Db ojntc^* 

[0 0 3 0] 

OLTl 0(i. ^S=^Da (Adl-Adn) <7)T»)7fe#^<hr&R^Ua (Aul-- 
Aun) <=^±«?ffl3fe^^';T^r^«^mit^t-f;2.^Iii(7)^«g|5 (Sa) 1 1 a^. 
MmDh (Adn+l'-Adn+m) <Dr ytm^t^M^Uh ( A un+l~ A un+m) <D± 

^^^^^vT^m^0.mmm-r^mm(ommu (sb) iiht. ^^=^ua ( 

Aul~Aun) 0±f)^#^>|:^^t-^^?|i<?)^#t|5 (Ra) 1 2 a ^fe«=^Ub 
(Aun+l~Aun+m) ^± i9 7fe«^Sr^#1-^ii^c0^^t|5 (Rb) 12b*«£^ 

O 

[0 0 3 1] 

2 0{i. WDM:^;:/7 2 2 dxmm(D^^^Da , Ua i:. ii^(^)?^S^Db , 

Ub ^^mu 'tti^ti(Dmm^^^§^2 1 a, 2 1 hx^mm<Dr^Mmt 

dl ~ A dnO T i9 ytm-^iS i Aul~Aun<^Jii)^^it^^Vr<75#^T(i. T 

i> -fe^^E^iTfe^ T ^ 3 =lri^ LT^n^tLmi-^ O N U 3 0 - 1 ~ 3 0 - n 
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i V^^M A un+1 ~ A un+mO± i) ^ V T 69^^ Tti, T ^ ^^^KfHyty T 

^^'3 tT^*L^n*tJS-r^ ON U 3 0 - n + 1 3 0 - n +m-.f5^$tta 

O 

[0 0 3 2] 

ONUS 0-1-3 0-n+m(7)WDM:*y^3 Hi. T 0 '©-f-Or^fi^Da 

=l:;tL. ^^iilfS 3(iP^i-^&ft:^Ua ~Ub i; r ^^Mf 

^*iiO#tt^:fr^o #ONUT'Ji. WDM:>!;r^3 1 r-^^fiti^^mD 
a , Db <^^<^t|J?^Tf>tLfcj&S<^T^)3fe^-^^^^#t^ (R) 3 2T'^#L 

. ^s^ua , Ub <^'P<om^mxhtLfz'^m<D±^myt^^vr^yt^m^ ( 

^2 la, 2lbJc<S^$tt. '?-n^tL?fe«#S$tL/c^?S:fej:D^^i||S:OJ:f)3fe 

^ 13WDM:^ ■7-9 2 2 u -^^^-^ $ ti. Ji 19 ^:»#m|x F^:)^^ t -f 2 
LTOLT l O-^fe^i^tL^o OLTl OXii. WDM^&T'^l 3 uT'^r|l(?5^ 

[0 0 3 3J 

^mmwmxit. Da. Ua, Ub , Bh (Omizi^m^±},z^it)mx:hZtK2: 
0. 0LT10OWDM:^7y^l3d, 1 3 u J: CF^ft^m^^l^S 2 0 O W 
DM:*r72 2d. 2 2u<DmM!Wnit. 1112(2) 

Ua , Da tm^<Dm.M^Uh , Db ^^^^ftLt^i v^OT% i-^TI^-ft^ 
0^(^^^U^^Ct^.-e§^o ^Cl-efi. WDM>&y^l3d, ISiKDKm^ 
-hizmm(D^mUl l aiSJ: r>*^<tgn 2 a;&^^iE$n. h tciil^co 

Ti^tSBl 1 bi5itF^<tf|51 2 b;a-^^M$tL^, tT^:. WDM:^7'7 2 2 d, 2 

^■&^^i^^2 1 b;$s^^$tL;g>o 



iiJiE#2 004-3063875 



#M2 0 0 3-1 73 898 



[0 0 3 4] 

^hiZ, ^2^<^ONU3 0-1-3 0-ni5J:Jfiif^OONU3 0-n+l~ 
S 0-n+m<DWDM:^yy3 KDmmWmt. 13 2(3) iZTntX^iz^ TO^ 
^t^c7)-^SwDa , Db t±^myt^^VT<7)^M^\Ja , Ub i^i&i-fii^i: 
V^o 1-^^*>-t,. Ji^;ffl^^^UT a«9 5fe^t^) <7)?g^:5«Ua , Ub ^P^l"^ 
^ittcfg^i-^ C i: J: 19 . WDM:^ 3 1 <7)Mi§.>K- h Jc^^ft^Ua , Ub 
<^±»)ffl^^^VT«r^?SL. miyi-'-hiZ-^-m^Da , Db <7)T 0 
^^i- ^ (7) # ^ CO T% J: Z/i^m(D^ O N U WD M 5!7 

•7*7 3 l«:*ii>fb1-^Cl^;&^-e§^o tTt. |5I#lcM2ii5J:y^ii^O#ONUO 
3fc^iQff3 StCov^T^). -h«?ffl^^-v';r<7)^:R=^Ua , Ub ^m^-t^^it 
izm^LfziitizXi)^ 1112(4) tc^-rJ:9^iSM-t-^i*f^^:^*;ti-^|W|->a: 

10 0 3 5] 

^i^it. ^S^Da , Ua , Ub , Db ^ LT. 1525~1545nm, 1545-1565 
nm. 1570--1590nm. 1590 ~ 1610 nmtcK:^L/i%^tC{i, ^ri^ J; ?JiiiS:<7) 
^0NUO^^M§|3 3 ^LTfi. iftf^^J^;e.n545~1590nm<7)45nmSJg<^)^> 
0=lrMv^tL{^j;<, WDMl^T-^S 1 ^^i6TONU<^m-o°p®fk^#^tC|a^ 

[0 0 3 6] 

25-1565 nm^^^t), iifgOT 19 ^^-^*5 J: yf± (±i9M:)fe^^ V T) 

<^:^:S^{il570~1610nm^:^^O-e, Mx.{«ft^S^^t^g2 0|*IT-ai;nf 

[0 0 3 7] 

m 3 ti. ^2 0«f^|g ^ -5. W D M 9 is J; CF^^Mff (^#14 ^^-^^ 

i<ommi^mtmmx-^;ho ^mm^mvi±. ua , ub , Db , Da <Dmizwi 



£tiiE# 2004-3063875 
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[0 0 3 8] 

OLTl 0OWDM:*y^ 13 d, 13 u X Zf^M^^M^nmm 2 0 <DWD 

M*y7 2 2d. 2 2u<DmMw^it. 1113(2) tc^i-i^tc, mm(D^^^u 

a , Da tJi^O^fi^Ub , Db ^-^^^g^-f^Lt^ J: v^<^-e. ■t^xm-'^m<r> 

i><o^m^^^:itf,^x^:ho <r-r-(i. wdmj!;-/^ 1 3 d, i3uo^it;}.°- 

Mc^mcoM^sisi 1 aisxz/^mui 2 ai^mm^fi^. MMyi-°-hi.zmm<Dm 

mUl 1 b i3 J: £F^^tfl5 1 2 b75-^^il$tL>2>o tfz. WDM:«;7'7 2 2 d. 2 2 

«'^:55':^^2 1 b;6^g?gg$tt^o 
[0 0 3 9] 

^^iZ^ mm<r>0NV3 0-1-3 0-n:fcJ;CF±i^OONU3 0-n+l~ 
3 0-n+mOWDM:^rv3 lO^i^if^ttfi. |1I3(3) ic^fi-ptc. Tl9 3fc 
m-^(Dmm^Da, Db tJi»)ffl^^^';TO^^:S^Ua , Ub ^^^^^-ttf^J: 
V^o 1-^;b^. ±^ffi7fe^^';T ai9:7fc«-^) 05feft=i=Ua , Ub ^PMt-^ 
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